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INTRODUCTION 


The  U.S.  Arny's  newest  transport  helicopter,  the  UH-60  Blackhawk,  was 
designed  to  provide  a  significant  amount  of  protection  for  aircraft  occupants 
in  case  of  a  crash.  However,  in  two  separate  crashes  the  shoulder  harness 
lead-in  strap  on  at  least  one  of  the  pilot/copilot  seats  failed.  In  another 
crash,  a  failure  of  the  lead-in  strap  occurred  at  the  looped  end  where  the 
shoulder  harness  straps  attach  (see  Figure  1  for  identification  of  items). 


INERTIAL  REEL  LEAD-IN 
STRAP  SEAT  INSERT 


The  other  potential  cause  for  failure  is  the  stress  concentration  caused 
by  the  ninety-degree  bend  in  the  lead-in  strap  as  it  comes  up  the  back  of  the 
seat  from  the  inertia  reel  and  goes  through  the  seat  insert  guide  to  the  seat 
occupant.  The  stress  concentration  is  compounded  by  side  loads  which  cause 
the  webbing  to  bunch  up  at  the  side  of  the  insert  guide.  In  order  to  deter¬ 
mine  the  failure  loads  for  various  combinations  of  strap  material  and  loading 
geometry,  independent  test  programs  were  conducted  at  Pacific  Scientific 
Company,  Anaheim,  CA;  Sikorsky  Aircraft,  Inc.,  Stratford,  CT ;  and  at  the  U.S. 
Army  Aeromedical  Research  Laboratory  (USAARL),  Fort  Rucker,  AL. 


METHODS  AND  MATERIALS 

The  basic  piece  of  apparatus  employed  was  a  Tinius-Olsen  universal  test 
machine.  It  is  a  low-speed  material  tester  that  provides  tension  or  com¬ 
pression  testing.  Sedam  grips  were  used  to  hold  the  webbing  for  the  basic 
tensile  strength  test  (Figure  3).  Two  test  fixtures  were  fabricated  to  rep¬ 
resent  potential  loading  conditions  in  a  crash.  The  first  fixture  represented 
a  purely  longitudinal  load  (Figure  4).  The  second  fixture  represented  a  com¬ 
bination  of  longitudinal  load  and  lateral  loading  that  resulted  in  a  force 
vector  inclined  at  a  60-degree  angle  from  a  line  perpendicular  to  the  front 
of  the  seat  (-igure  5) . 


Two  series  of  tests  were  performed:  one  before  the  UH-60  Crashworthiness 
Conference  held  at  USAARL  on  19-20  May  1982  and  one  after  the  conference.  The 
initial  series  of  tests  were  performed  on  Type  X-854  webbing,  a  product  of 
Murdock  Webbing  Company,  Inc.,  Central  Falls,  RI.  This  webbing  is  the  type 
used  in  the  production  model  UH-60  Blackhawk.  As  a  result  of  information 
communicated  during  the  cited  UH-60  conference,  the  second  series  of  tests 
included  not  only  the  production  webbing  (Murdock  X-854),  but  also  two  other 
webbings  for  the  purpose  of  comparison:  Murdock  Q-921  webbing  and  MIL-W-25361 
Type  III  webbing  obtained  from  Pacific  Scientific.  All  webbings  were  made  of 
low-elongation  polyester-type  fiber.  The  X-854  minimum  breaking  strength  is 
stated  as  6,000  pounds.  The  Q-921  webbing  is  an  experimental -type  that 
Murdock  developed  for  Pacific  Scientific.  Murdock  stated  that  it  has  a  break¬ 
ing  strength  of  8,740  pounds  in  pure  tension.  The  MIL-W-25361  Type  III  webbing 
is  required  to  have  a  minimum  breaking  strength  of  7,000  pounds. 


The  purpose  of  the  first  test  series  was  to  obtain  some  production  web¬ 
bing  failure  load  data  for  the  purpose  of  discussion.  Only  Murdock  X-854 
webbing  was  tested.  Basic  tensile  strength  tests  were  done  to  establish  a 
basic  strength  value  for  comparison.  Subsequently,  tests  were  run  using  the 
two  test  fixtures  to  determine  failure  loads  under  potential  crash  loading 
geometry.  The  amount  of  webbing  available  was  limited,  so  only  a  small 
number  of  tests  could  be  done.  For  each  sample,  the  sequence  of  testing  was 
the  following:  two  straight  pulls  to  determine  the  basic  tensile  strength 
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of  the  webbing;  one  test  used  the  combined  lateral-longitudinal  loading 
fixture;  and  two  final  tests  used  the  longitudinal  loading  fixture. 

For  the  second  series,  only  basic  tensile  strength  tests  and  combined 
lateral-longitudinal  loading  tests  were  performed.  Because  both  Pacific 
Scientific  and  Sikorsky  Aircraft  were  doing  longitudinal  loading  tests  and 
because  there  only  was  a  very  small  amount  of  the  Murdock  Q-921  webbing 
available,  the  focus  at  USAARL  was  on  the  more  severe  lateral -longitudinal 
loading. 


RESULTS  AND  DISCUSSION 


In  the  first  series,  the  pure  tension  failure  loads  for  the  Murdock 
X-854  webbing  were  6,740  pounds  and  7,080  pounds,  an  average  of  6,910  pounds. 
Loads  were  applied  at  the  rate  of  10  inches  per  minute.  The  failure  loads 
for  the  longitudinal  loading  using  a  seat  insert  guide  installed  upside  down 
and  reversed  were  3,320  pounds  and  3,010  pounds,  an  average  of  3,165  pounds. 
That  is  a  54  percent  reduction  in  average  breaking  strength  when  compared  to 
the  pure  tensile  load  test.  The  failure  load  for  the  one  combined  lateral  - 
longitudinal  loading  test  was  2,960  pounds,  a  57  percent  reduction  in  breaking 
relative  to  that  of  the  oure  tensile  breaking  strength. 

The  second  test  series  utilized  webbing  samples  obtained  from  Pacific 
Scientific.  Basic  tensile  strength  tests  were  done  on  the  MIL-W-25361  Type 
III  and  the  Murdock  X-854  webbing,  but  not  on  the  Murdock  Q-921  webbing  due 
to  the  limited  quantity  available.  The  basic  tensile  failure  loads  for  the 
Type  III  webbing  were  8,000  pounds,  8,200  pounds,  and  8,300  pounds,  an  average 
of  8,167  pounds.  The  Murdock  X-854  basic  tensile  failure  loads  were  6,900 
pounds,  6,880  pounds,  and  7,080  pounds,  an  average  of  6,953  pounds.  All  the 
other  tests  in  this  series  used  the  combined  lateral -longitudinal  test  fixture. 
All  testing  was  done  at  a  rate  of  10  inches  per  minute.  Three  tests  were  run 
for  each  webbing  type.  The  results  are  shown  in  Table  1. 


TABLE  1 

WEBBING  FAILURE  LOADS  FOR  COMBINED  LATERAL-LONGITUDINAL  LOADING 


Webbing  Type 

1st  Test 
Ob.) 

2d  Test 
(lb.) 

3d  Test 
(lb.) 

Average 
Ob.)  . 

Reduction  from  Basic 
Tensile  Strength 

MIL-W-25361 
Type  III 

3,350 

3,200 

3,260 

3,270 

60% 

Murdock  X-854 

2,800 

2,940 

2,900 

2,730 

61% 

Murdock  Q-921 

3,240 

3,360 

3,360 

3,320 

62%* 

*  Basic  tensile  strength  used  was  8,740  lbs.  as  stated  by  Murdock  Webbing 
Company,  Inc. 


S.At-rsky  and  Pacific  Scientific  notified  USAARL  of  their  findings. 

Sikorsky  found  the  average  failure  load  for  Murdock  X-854  webbing  in  pure 
tension  was  6,540  pounds.  Pacific  Scientific  found  the  average  failure  load 
was  6,613  pounds.  When  pulled  through  a  correctly-installed  seat  insert 
guide  in  a  longitudinal  loading  condition,  Sikorsky  found  that  the  average 
failure  load  for  Murdock  X-854  webbing  was  4,733  pounds  while  Pacific  Scien¬ 
tific  tests  resulted  in  an  average  failure  load  of  4,883  pounds.  The  per¬ 
centage  reduction  in  breaking  strength  using  the  correctly-installed  seat 
insert  guide  was  27.6  percent  in  Sikorsky's  test  and  26.2  percent  in  Pacific 
Scientific's  test. 

Both  companies  also  tested  the  Murdock  Q-921  webbing  using  longitudinal 
loading  through  a  correctly-installed  seat  insert  guide.  The  average  failure 
load  reported  by  Sikorsky  was  6,250  pounds.  The  average  failure  load  reported 
by  Pacific  Scientific  was  6,130  pounds.  Using  Murdock's  tensile  strength 
statement  of  8,740  pounds  for  Q-921,  the  reduction  in  tensile  strength  for 
Sikorsky's  test  was  28.5  percent  and  for  Pacific  Scientific's  test  was  29.9 
percent. 

In  all  cases  a  significant  reduction  in  tensile  strength  was  shown  when 
the  webbing  was  forced  to  change  directions  by  bending  over  the  seat  insert 
guide.  The  greatest  reductions  in  failure  loads  were  caused  by  the  combined 
lateral-longitudinal  loading  and  by  the  incorrect  installation  of  the  seat 
insert  guide.  The  seat  insert  guide  installation  problem  has  been  corrected, 
but  the  combined  lateral -longitudinal  loading  problem  remains  as  a  potential 
threat. 

In  an  attempt  to  understand  the  stress  concentration  failure  mechanism, 
USAARL  contacted  several  Army,  Navy,  and  Air  Force  research  organizations  to 
determine  if  any  substantive  research  had  been  done  on  the  problem.  Although 
several  of  the  individuals  contacted  said  that  they  were  aware  of  the  reduc¬ 
tion  in  failure  loads  caused  by  small  radius  fittings  used  with  webbing,  they 
could  not  identify  any  specific  research  on  the  problem.  One  report  was  found 
which  dealt  with  the  failure  loads  of  high-speed  parachute  webbing  (Williams 
and  Benjamin,  1960,  p.  54-56).  The  report  states  that  dynamic  failure  loads 
of  parachute  webbings  were  only  60  to  74  percent  of  the  failure  loads  deter¬ 
mined  statically.  It  theorized  the  cause  was  the  dynamic  stress  wave  effect 
which  caused  high  localized  stresses  at  the  solid  mounting  points  where  the 
stress  waves  reversed  direction.  It  also  stated  that  it  was  common  practice 
to  design  parachute  suspension  lines  and  risers  using  a  tensile  strength  of 
one-half  the  static  tensile  strength.  The  report  did  not  address  stress  con¬ 
centrations  caused  by  bends  in  the  webbing. 

An  article  found  in  the  Textile  Reeearah  Journal  (Schoppee  and  Skelton, 
1974)  dealt  with  the  effect  of  bend  radius  on  the  tensile  failure  strength  of 
individual  fibers.  Although  the  article's  authors'  findings  cannot  be  directly 
applied  to  woven  webbing,  the  results  found  for  individual  fibers  may  suggest 
a  trend  that  also  will  be  found  in  woven  webbing.  In  particular,  they  pre¬ 
sented  a  curve  showing  that  high  tenacity  polyester  fiber,  which  is  the 
material  used  in  the  restraint  harness  webbings  addressed  herein,  is  sensi¬ 
tive  to  the  radius  of  curvature  around  which  it  is  bent.  Their  data  (Figure  6) 


show  that  the  breaking  strength  of  the  fiber  is  reduced  by  approximately  30 
percent  when  pulled  around  a  cylinder  with  a  diameter  no  more  than  10  times 
the  diameter  of  the  fiber.  As  the  diameter  of  the  cylinder  gets  smaller,  the 
breaking  strength  of  the  fiber  continues  to  decrease.  When  the  ratio  of  the 
diameter  of  the  fiber  to  the  diameter  of  the  cylinder  approaches  1/20  (i.e., 

5  percent),  the  breaking  strength  is  reduced  by  50  percent. 


F  F 


Figure  6.  Single  Fiber  Loop  Efficiency  for  High  Tenacity  Polyester 
Fiber  (Figure  redrawn  from  Bending  limits  of  some  high-modulus  fibers. 
Textile  Research  Journal ,  Vol  .  44,  No.  12,  Dec  1974,  p.  972) . 


CONCLUSIONS  AND  RECOMMENDATIONS 


The  conclusion  of  this  investigation  is  that  the  shoulder  harness  re¬ 
straint  systems  failed  at  lower  than  expected  loads  because  of  the  combina¬ 
tion  of  the  incorrect  installation  of  the  seat  insert  guide  and  the  stress 
concentration  caused  by  the  bending  of  the  webbing  as  it  comes  up  the  back 
of  the  seat  and  through  the  seat  insert  guide.  As  a  result  of  the  communi ca¬ 
tion  of  the  early  findings  of  this  author  to  the  manufacturer,  the  incorrect 
installation  of  the  seat  insert  guides  has  been  corrected.  Further  research 
into  the  effect  of  bending  radius  on  webbing  stress  concentration  is,  however, 
recommended. 

For  the  interim,  the  decision  by  the  manufacturer  to  replace  the  Murdock 
X-854  with  the  higher-strength  Q-921  webbing  may  be  an  adequate  solution. 

The  design  load  of  4,000  pounds  for  the  shoulder  harness  initially  was  given 
a  50  percent  safety  factor  and  is  satisfied  through  the  use  of  6,000  pound 
class  webbing.  In  light  of  the  findings  to  date,  a  safety  factor  of  100 
percent  would  appear  more  reasonable.  This  can  be  attained  by  using  8,000 
pound  tensile  strength  webbing. 

With  the  use  of  increased  strength  webbing,  it  may  be  that  the  inertia 
reel  itself  will  prove  to  be  the  weakest  link  in  the  restraint  system.  The 
problem  of  an  inertia  reel  that  is  designed  for  4,000  pounds  already  has  been 
partially  addressed  by  the  manufacturer.  Modifications  have  been  made  that 
increase  the  strength  to  5,000  pounds.  However,  it  may  be  prudent  to  investi¬ 
gate  the  possibility  of  designing  an  inertia  reel  capable  of  withstanding 
loads  of  8,000  pounds  or  more. 

The  importance  of  proper  restraint  cannot  be  overstated.  With  stronger 
aircraft  frames  and  seats,  the  load  on  restraint  harnesses  can  be  expected 
to  increase.  Failure  of  the  restraint  harness  system  may  become  the  deciding 
factor  in  determining  whether  or  not  an  aviator  survives  an  accident.  There¬ 
fore,  it  may  be  desirable  to  over-design  in  order  to  build  in  a  high  probabil¬ 
ity  of  successful  performance. 
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US  Army  Yuma  Proving  Ground 
Technical  Library 

Yuma,  AZ  85634  (1) 

US  Army  Aviation  Engineering 
Flight  Activity 

ATTN.  DAVTE-M  (Technical  Library) 
Edwards  AFB,  CA  93523  (1) 

US  Army  Combat  Developments 
Experimentation  Command 
Technical  Library 
HQ,  USACDEC 
Box  22 

Fort  Ord,  CA  93941  (1) 


Aeromechanics  Laboratory 
US  Army  Research  &  Technology  Lab 
Ames  Research  Center,  M/S  215-1 
Moffett  Field,  CA  94035 

Sixth  United  States  Army 
ATTN:  SMA 

Presidio  of  San  Francisco 
California  94129 

Director 

Army  Audiology  &  Speech  Center 
Walter  Reed  Army  Medical  Center 
Forest  Glen  Section,  Bldg  156 
Washington,  D.C.  20012 

Harry  Diamond  Laboratories 
Scientific  &  Technical  Information 
Offices 

2800  Powder  Mill  Road 
Adel  phi,  MD  20783 

US  Army  Ordnance  Center  &  School 
Library,  Bldg  3071 
ATTN:  ATSL-DOSL 
Aberdeen  Proving  Ground,  MD 
21005 

US  Army  Environmental  Hygiene 
Agency  Library,  Bldg  E2100 
Aberdeen  Proving  Ground,  MD 
21010 

Technical  Library 
Chemical  Systems  Laboratory 
Aberdeen  Proving  Ground,  Md 
21010 

US  Army  Materiel  Systems 
Analysis  Agency 
ATTN:  Reports  Distribution 
Aberdeen  Proving  Ground,  MD 
21005 


Commander 

US  Army  Medical  Research  Institute 
of  Chemical  Defense 
Aberdeen  Proving  Ground,  MD 

21010  (1) 

Commander 

Naval  Air  Development  Center 
ATTN:  Code  6022  (Mr.  Brindle) 
Warminster,  PA  18974 

Director 

Ballistic  Research  Laboratory 
ATTN:  DRDAR-TSB-S  (STINFO) 

Aberdeen  Proving  Ground,  MD 

21005  (2) 

US  Army  Research  &  Development 
Technical  Support  Activity 
Fort  Monmouth,  NJ  07703  (1) 

Commander/ Director 

US  Army  Combat  Surveillance  & 

Target  Acquisition  Laboratory 
ATTN:  DELCS-D 

Fort  Monmouth,  NJ  07703  (1) 

US  Army  Avionics  R&D  Activity 

ATTN:  DAVAA-0 

Fort  Monmouth,  NJ  07703 

US  Army  White  Sands  Missile  Range 
Technical  Library  Division 
White  Sands  Missile  Range 
New  Mexico  88002  (1) 

Chief 

Benet  Weapons  Laboratory 
LCWSL ,  USA  ARRADCOM 
ATTN:  DRDAR-LCB-TL 
Watervliet  Arsenal 

Watervliet,  NY  12189  (1) 

US  Army  Research  &  Technology  Labs 
Propulsion  Laboratory  MS  77-5 
NASA  Lewis  Research  Center 
Cleveland,  OH  44135  (1) 


US  Army  Field  Artillery  School 
Library 

Snow  Hall,  Room  16 

Fort  Sill,  OK  73503  (1) 

US  Army  Dugway  Proving  Ground 
Technical  Library 
Bldg  5330 

Dugway,  UT  84022  (1) 

US  Army  Material  Development  & 
Readiness  Command 
ATTN:  DRCSG 
5001  Eisenhower  Avenue 
Alexandria,  VA  22333  (1) 

US  Army  Foreign  Science  & 

Technology  Center 
ATTN:  DRXST-IS1 
220  7th  Street,  NE 

Charlottesville,  VA  22901  (1) 

Commander 

US  Army  Training  &  Doctrine  Command 
ATTN:  ATCD 

Fort  Monroe,  VA  23651  (2) 

Commander 

US  Army  Training  &  Doctrine  Command 
ATTN:  Surgeon 

Fort  Monroe,  VA  23651  (1) 

US  Army  Research  &  Technology  Labs 
Structures  Laboratory  Library 
NASA  Langley  Research  Center 
Mail  Stop  266 

Hampton,  VA  23665  (1) 

Commander 

10th  Medical  Laboratory 
ATTN:  DEHE  (Audiologist) 

APO  New  York  09180  (1) 

Commander 

US  Army  Natick  R&D  Laboratories 
ATTN:  Technical  Librarian 
Natick,  MA  01760 


(1) 


Commander 

US  Army  Troop  Support  &  Aviation 
Materiel  Readiness  Command 
ATTN:  DRSTS-W 

St  Louis,  MO  63102  (1) 

Commander 

US  Army  Aviation  R&D  Command 

ATTN:  DRDAV-E 

4300  Goodfellow  Blvd 

St.  Louis,  MO  63166  (1) 

Director 

US  Army  Human  Engineering  Laboratory 
ATTN:  Technical  Library 
Aberdeen  Proving  Ground,  MD 

21005  (1) 

Commander 

US  Army  Aviation  R&D  Command 

ATTN:  Library 

4300  Goodfellow  Blvd 

St.  Louis,  MO  63166  (1) 

Commander 

US  Army  Health  Services  Command 
ATTN:  Librar/ 

Fort  Sam  Houston,  TX  78234  (1) 

Commandant 

US  Army  Academy  of  Health  Sciences 
ATTN:  Library 

Fort  Sam  Houston,  TX  78234  (1) 

Commander 

US  Army  Airmobility  Laboratory 
ATTN:  Library 

Fort  Eustis,  VA  23604  (1) 


US  Air  Force  Armament  Development 
&  Test  Center 
Technical  Library 

Eglin  AFB,  FL  32542  (1) 

US  Air  Force  Institute  of  Technology 
(AFIT/LDE) 

Bldg  640,  Area  B 

Wright-Patterson  AFB,  OH  45433  (1) 

US  Air  Force  Aerospace  Medical 
Division 

School  of  Aerospace  Medicine 

Aeromedical  Library/TSK-4 

Brooks  AFB,  TX  78235  (1) 

Director  of  Professional  Services 
Office  of  the  Surgeon  General 
Department  of  the  Air  Force 
Washington,  DC  20314  (1) 

Human  Engineering  Division 
Air  Force  Aerospace  Medical 
Research  Laboratory 
ATTN:  Technical  Librarian 
Wright  Patterson  AFB,  OH  45433  (1) 

US  Navy 

Naval  Weapons  Center 
Technical  Library  Division 
Code  2333 

China  Lake,  CA  93555 
US  Navy 

Naval  Aerospace  Medical  Institute 
Library 

Bldg  1953,  Code  012 

Pensacola,  FL  32508  (1) 


V  Air  University  Library 

‘  (AUL/LSE) 

Maxwell  AFB,  AL  36112 

US  Air  Force  Flight  Test  Center 
Technical  Library,  Stop  238 
Edwards  AFB,  CA  93523 

0-; 

Colonel  Stanley  C.  Knapp 
US  Central  Command 
CCSG  MacDill  AFB,  FL  33608 


US  Navy 

Naval  Submarine  Medical  Research  Lab 
Medical  Library,  Naval  Submarine  Base 
Box  900 

Groton,  CT  06340  (1) 

(1)  Staff  Officer,  Aerospace  Medicine 
RAF  Staff 
British  Embassy 
3100  Massachusetts  Avenue,  NW 
(1)  Washington,  DC  20008  (1) 
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Director 

Naval  Biosciences  Laboratory 
Naval  Supply  Center,  Bldg  844 
Oakland,  CA  94625  (1) 

Naval  Air  Systems  Command 
Technical  Library  AIR  9500 
RM  278  Jefferson  Plaza  II 
Department  of  the  Navv 
Washington,  DC  20361  (1) 

US  Navy 

Naval  Research  Laboratory  Library 
Code  1433 

Washington,  DC  20375  (1) 

US  Navy 

Naval  Air  Development  Center 
Technical  Information  Division 
Technical  Support  Department 
Warminster,  PA  18974  (1) 

Human  Factors  Engineering  Division 
Aircraft  &  Crew  Systems  Technology 
Directorate 

Naval  Air  Development  Center 
Warminster,  PA  18974  (1) 

US  Navy 

Naval  Research  Laboratory  Library 
Shock  &  Vibration  Information  Center 
Code  8404 

Washington,  DC  20375  (1) 

Director  of  Biological  &  Medical 
Sciences  Division 
Office  of  Naval  Research 
800  N.  Quincy  Street 
Arlington,  VA  22217  (1) 

Commanding  Officer 
Naval  Medical  R&D  Command 
National  Naval  Medical  Center 
Bethesda,  MD  20014  (1) 

Commander 

Naval  Air  Development  Center 
Biophysics  Laboratory 
ATTN:  George  Kydd 
Code  60B1 

Warminster,  PA  18974  (!) 


Commanding  Officer 

Naval  Biodynamics  Laboratory 

P.0.  Box  29407 

New  Orleans,  LA  70189  (1) 

FAA  Civil  Aeromedical  Institute 
ATTN:  Library 
Box  25082 

Oklahoma  City,  OK  73125  (1) 

Department  of  Defence 
R.A.N.  Research  Laboratory 
P.0.  Box  706 

Dari inghurst,  N.S.W.  2010 
Australia  (1) 

Canadian  Society  of  Avn  Med 

c/o  Academy  of  Medicine,  Toronto 

ATTN:  Ms.  Carmen  King 

288  Bloor  Street  West 

Toronto,  Ontario  M5S  1V8 

Canada  (1) 

COL  F.  Cadigan 
DAO-AMLOUS  B 
Box  36,  US  Embassy 

FPO  New  York  09510  (1) 

Officer  Coirananding 

School  of  Opnl  &  Aerospace  Medicine 

DC  I  EM 

PO  Box  2000 

1133  Sheppard  Avenue  West 
Downsview,  Ontario  M3M  3B9 
Canada  (1) 

Dr.  E.  Hendler 
Code  6003 

Naval  Air  Development  Center 
Warminster,  PA  18974  (1) 

Commander 

US  Army  Transporation  School 
ATTN:  ATSP-TD-ST 

Fort  Eustis,  VA  23604  (1) 

National  Defence  Headquarters 
101  Colonel  By  Drive 
Ottowa,  Ontario  K1A  0K2 
Canada 
ATTN:  DPM 


(1) 


Commanding  Officer 
404  Maritime  Training  Squadron 
Canadian  Forces  Base,  Greenwood 
Greenwood,  NS  BOP  1  NO 
Canada 

ATTN:  Aeromed  Training  Unit 
WO  P.  Handy  or  Capt 
S.  Olsen 

Canadian  Forces  Medical  Liaison 
Officer 

Canadian  Defence  Liaison  Staff 
2450  Massachusetts  Ave,  NW 
Washington,  DC  20008 

Canadian  Airline  Pilot's  Assn 
Maj.  J.  Soutendam  (Ret) 

1300  Steeles  Avenue  East 
Brampton,  Ontario  L6T  1A2 


